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Description 

^T^^^Z^L present invention can be used for prov Mjjh* setta^ softness. 

manenf wavt soEoThav heretofore been used oily components such as silicone compounds, ester compounds 
hvdrSrbon com^un* or the like in an emu.sffied. so.ubilized or disserved state, for the purpose of P™***™ 
SSance gToss and smoothness. The silicone type compounds among them have these years been used exten- 

^S^^ compounds include (i) hai-are products into which siHcone oi. such 

^rorthe,i k e 9 h P asbeenincorpora r 

foanese Pa eniS Open Publication No. 307811/63); (iv) hair conditioning product and ha.r-sett.ng products su<* 
na an a^ina eS org anopolysiloxane emu.sion has been incorporated into a cationic polymer compound and an i am- 
ohoteric po^ compound respectively, to form the hair conditioning product and hair-setting products (Japanese 
t^lS^^SL^ No" 275515/88); and (v) hair^re products in ^^SSS^^SS!^ 
vlohenvlsiloxane having a high molecular weight is used (Japanese Patent La.d-Open Publ.cat.on No. 243019/88^ 
Y P However the silicone oils or the etherif.ed silicones when used may cause problems such as gmng ^ feeling 
to haw ^ undergoing reverse transition of silicone from hair to hand or clothing if they are formulated .n a large amount 
or^the prSS uVed repeatedly for a long time. Emulsions of silicones may have problems m d ' s P ers ™ f Jf * 
Sil cone ^hav^ng a high molecular weight may have problems in the compatibility with ha.r careres.ns or addrtrves. so 
thaXy have restrictions in formulation whereby their applicability in a variety of ha.r^re products . •restricted 

T^e sinc^ne compounds having no such hydrophilic groups as a polyether group are difficult to be removed by 
usual hair wTshU 3 thus when consumers use the products into which the less hydrophiLc s .cone compounds 
nave beTnTormulSed for a long period repeatedly, hair tends to be hydrophobic and causes problems ,n hair dyeing 

° f "TeXcri "Spresent invention is to solve the aforementioned problems and to provide a polymer for hair-care 
products whS prides hair with an exce.lent gloss and brilliance and a smooth feeling wrthout st.ck.ness and w... not 
be accumulated in the hair and cause no problems tor being formulated into cosmetics 

TeTnven«on provides use in a hair-care product of a copolymer comprising (a) a unit of a hydroph.l.c ethylemcaHy 
unsaid ^nomer in a quantity of 1 5 to 99 ^ 

Tpots^anTgroup in a quantrty of 0.1 to 85% by weight; and (c) a unit of a hydrophobe ethylen.cally ^ura e f 
monS in a q'uanfity of 0 to 84 9% by weight. In a hair care product comprising sa.d copolymer, the copolymer .s 

dissolved in water and/or alcohol in a concentration of 0.5 to 10 % by weight. „ ri ,„ w 

W TSe onsZ fnvention, an ethylenically unsaturated monomer having a polysiloxane group b) ,s copolyrr.er.zed 

b easl Amoved by washing hair thanks primarily to the component (a). Further, a ^rophUc et hy.enea.ly 
u^sa^ratetl monger component ?a) and a hydrophobic ethylenically unsaturated monomer component (c] ( are ap- 
pn.ptaSty chosen in terms of their types and relative proportions, so that the po.ymer can now be .ncorporated nnto 
so hair care products without restriction. 

nr^FHPTlON OF THE PREFERRED EMBODIMENT OF THE INVENTION 
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[I] Polymer 

Unsaturated Monomer 

The polymer suitable for use in the present invention is obtained by copolymerizing two essentfel monomers, 
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and (c) can be used in admixture within respective categor.es. 
Hydrophilic unsaturated monomers (a): 

Preferably the hydrophilic unsaturated monomers as the component (a) are hydrophilic unsaturatedrnor^ tomers 

01 a cat c anSic'non'ionic or amphoteric nature and polymerizable ^'**^^™ X ™ mMm - " 

2 preferable that they have a solubility in water in a range of 10 g/100 g of water or more (25 C). 

Examples of the cationic unsaturated monomers include 

(i) monomers derived from acrylfc acid or methacry.ic acid, which is referred to h «7 ir ^^ , *?^ y i ^f h ( r 1 ^ 
aSc acid and a quaternarized epihalohydrin product of a trialkylamine hav.ng 1 to 4 carbon atoms .n the alkyl 
"cfastCJ^ chtoride and (^cryloytoxyhvdroxypropyhn- 

r a STera5rS e Uth)acry.ic acid or amine derivatives of <meth)acry.amide derived Ifrom <™th)acj.ic 
2idT(meSS^mWB and a dialkylalkanolamine having C, to C 4 alkyl groups such « ' d-methylam.noethyl 
fmlTaS dTethy.aminoethy. (meth)acrylate. dime.hyfcminopropyl (meth)acrylate, or dimethylarmnopropy. 

%£3Z "^products of the group (ii) above by (1 ) neutralization with an 

n lactic acid (2) denaturation with a halogenated alkyl such as methyl chlor.de, ethyl chlonde, methyl brom de 
or ethy ^^SSSn wfth a halogenated fatty acid ester such as ethyl ^^^^ 
monochloropropionate, and (4) denaturation with a dialkyl sulfate such as dimethyl sulfate, or d.ethyl sulfate. 

Furthermore, the cationic unsaturated monomers include amine derivatives of allyl compounds such as diallyld- 

imethylammonium chloride and the like. alternative thev can 

These cationic unsaturated monomers can be copolymenzed in the form as such, o as ^ «eirauva ^ey -can 

be coootmerized in the form of their precursors, which are then cationized by a so-called ca t'.onjzmg age « t More 
dimethylaminoethy, (meth)acrylate is copolymenzed. and ^^Z^I^SS^ 

by a quaternizing agent such as hydrochloric acid, ethyl monochloroacetate. d.methyl sulfate to form a desired copol 

ymer of the cationic unsaturated monomer. 

Examples of the anionic unsaturated monomers include: 

(i) unsaturated carboxylic acid monomers such as (meth)acrylic acid, ma.eic acid, maleic anhydride, itaconic acid. 

^SL^^SSSL PO-ybasic acid anhydride such as succinic anhydride, phthalfc a,hydr«e wKh a 
hydroxy, group-containing (meth)acylates such as hydroxyethyl (meth)acrylate. hydroxypropy (meth)a crylate, 
Sfrnomers'having a suHonic acid group such as styrenesu.fonic acid 

(lv) monomers having a phosphoric acid group such as acid phosphooxyethyl (meth)acrylate. 3-chloro 2 acd phos 
phooxypropyl (meth)acrylate. 

"S^STSS n««=™» Mud. vomers d.d».d „«. WW*** 

rC "Txamp.es of the amphoteric monomers include ^er ionized der^ 
of (meth)acrylic acids ortheaminederivat^ 

y aminopropy.(meth)acrylamide by a halogenated fatty acid sal. such as potassium £££££ 

bromopropionate. aminomethy.propanol salt of monochloroacetic acid. ^°^^.f°^ 

and modified products with propanesultone of the aforementioned am,ne denvafves of (meth)acryi.c ac.d or (meth) 

"^Trese'amphotenc unsaturated monomers, like the aforementioned cationic unsaturated monomers, can be copo- 
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The hvdroDhilic unsaturated monomer is used in an amount oT 15 to ya.y/oDyweiyniHc » 
If th [^rS tto 15% by weight, the copolymer thus obtained has problems that it K hard* soluble .n water 

""Th'SyXarg^p-containing unsaturated monomer as the component (b) is a monomer which has at least 
one unsaturated group having radical polymerizability and a polys.loxane group 

is R 

I 

— t osi-rr~ 



TS 
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wherein a = 1 to 150. . 
Specifically, compounds represented by the following formula (I) are mentioned: 

Ri *i 

25 I 

1 1 , _ (I) 

D — si (-osi-y^r-t" OSl "^~ R 2 

wherein D, R, , R* m and n have the following meanings, respectively: 

D - an unsaturated group having radical polymerizability such as a vinyl group, a vinylalkylene group, a vinylhy- 
dr^al^ene gmup an acryloytoxyalkylene group, a methacry.oyloxya.kylene groups, an acry.oyloxyhydroxy- 

as alkvlene qroup and a methacryloyloxyhydroxyalkylene group; e 

r' = a hydrogen atom, a phenyl group, an alkyl group having 1 to 10 carbon atoms, a polyoxy ^Ikylene group a 
po. y o^yalky.ene group of which end has been substituted by an ether or ester group, a potyalkylenepolyamme 

arouD a fattv acid group or a polysiloxane group, respectively; 

R 9 - a hydrogen atom, a phenyl group, an alkyl group having 1 to 10 carbon atoms, a polyoxyalkylene group a 
SlyoLalkylene group of which end has been substrtuted by an ether or ester group, a P^a^lenepotyam,ne 
ZTSy acid group or a polysiloxane group, or an unsaturated group having rad,ca. polymenzabHrty such as 
a vinyl grou^. a vinyla.kyleneTroup. a viny.hydroxya.ky.ene group, an acry.oy.oxya.ky.ene group or a methacry- 
loyloxyalkylene group; 
m = an integer from 4 to 1 50; and 

45 n = an integer from 0 to 1 50, wherein the sum ol m and n is within 1 50. 

In the above-described formula (I), the sum of m and n is preferably in the range of 4 to 150 If the sum is less 
than 4 the po^r Gained by the copolymerization cannot exhibit the advantages inherent ,n me <fc»^ 
!nhe sum S 150, the copo^merizabi.ity with the unsaturated monomers of the components (a) and (b) ,s un- 

50 deSi Em^ e enTs of the unsaturated monomer having a polysiloxane group include the unsaturated monomers il.us- 
trated by the following formulae (II) - (IV): 
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*3 



^ T 5 T 9 I' R (ID 

COOR 4 Si-(OSi) p -OSi-R 5 

R 5 R 5 R 5 



I 3 1 
CH 2 =C R 5 *s *s f CH * 

ioOR 4 Si- (OSi ) p -OSi-R 5 -R 4 OOC ( III ) 

R 5 R 5 R 5 

R 5 R 5 R 5 fs 

CH 2 =CH-S i - ( OSi ) p - ( OS i ) q -OSi-CH=CH 2 < IV ) 

R 5 R 5 R 5 R 5 



wherein R 3 - Ffe. p and q have the following meanings independently of each other between the formulae: 



R 3 = a hydrogen atom or a methyl group; 
R 4 = an alkylene group having 1 to 4 carbon atoms; 
30 Rg = an alkyl group having 1 to 1 0 carbon atoms or a phenyl group; 

p = an integer of 1 or more; and 

q = an integer of 1 or more, wherein the sum of p and q are within 150. 



40 to as polysiloxane FM0725 in the preparation example below). reaction of a oolvsiloxane 

The monomers illustrated by the genera, formula (...) can be easrty f^^^^T^l f%fz£Z 
having both ends of silanol and a (meth)aciyloyloxyalkylene (having 1 to 4 carbon atoms) d.(alkyl (having 

nt^rd^omers ...ustrated by the genera, formula (.V) can be obtained as ^ 
products (manufactured by Chisso Corporation) such as FP2231 (trade name; p = 30 q = 5 %£^?EEF 

nTe foTof TmeZcryHc acid and then reacting with a polysiloxane ^^ISSCSt 

form of (melh)acryloyloxyatkylenedialkylchlorosilane and then reacting with a polysiloxane having a terminal epoxy 
group or a polysiloxane having a terminal modified with an amino group. 
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Structural formula 

CH 3 CH 3 CH 3 
CH 3 -Si- (OSi ) 10 -OSi-C 3 H 6 O-CH 2 -CH 2 -CH-CH 2 

iii Y 

CH 3 CH 3 CH 3 O 

The quantity ot copolymerization ol the polysiloxane group containing unsaturated monomer (b| I is in the range of 
0 1 to i% by weight, prelerab* 0.5 to 70% by weight, more preferably 0.5 to 20% by we.ght. of the ota monomer 
wight If the amoL is less than 0.1% by weight, the copolymer obtained cannot afford ha, an exce ent gloss and 
Sance or a smooth feeling. If the amount of the monomer exceeds 85% by weight, t w,ll cause problems when t .s 
incomorated into cosmetics or when it is used repeatedly over a long penod. 

fThTmonomer represented by the formula (I) described above is monofunctional and the sum of m and n .8 80 
or more the copolymenzabi.rty of the monomer decreases, so that it is effective to use « .bi.unct.ona. monomer where*. 
R 2 Ts a vinyl group an acryloyloxy group or a methacryloy.oxy group in combination wth the monofunctiona. monomer. 

Hydrophobic unsaturated monomer (c): 

The hydrophobic unsaturated monomer of the component (c) is a hydrophobic unsaturated monomer having radical 
oolvmerizability which is used, if necessary, in order to afford the copolymer obtained a hydrophob.c property and the 
strengm haldness and softness of film derived therefrom. The hydrophobic unsaturated monomer has preferably a 

solubility in water in the range of less than 10 g/100 g in water (25°C). 

Examples of the hydrophobic unsaturated monomers include, for example, (a) saturated and unsa urated alky 
(methjacrylates having 1 to 24 carbon atoms in the alky, such as methyl (meth)acrylate. ally. (meth)acry.ate. .sobuty 
meth ac^te, cyclohexyl (meth)acry.ate, octyl (meth)acrylate, lauryl <meth)acrylate, ^^SXS^S^ 
meth acrylate; (b) hydrophobic (meth)acrylates and their derivatives such as butoxyethyl (meth^crylate benzyl (meth) 
SaS. tetrahydroLurv. (meth^cy.ate. ethy.eneg.yco. di(meth)acry.ate 1 > b ^ ,ene ^° ^ 
diacetonacrylamide ; (c) aromatic unsaturated monomers such as styrene, chlorostyrene. v.nyltoluene . and (d) v.nyl 

^Te^to^lhThyd^phobic unsaturated monomer polymehzed is in the range of 0 to 64.9% by weight to the 
total monomer weight, and this monomer is not an essential component. If the amount of th.s monomer exceeds 84.9% 
by weight, the copolymer thus obtained may have problems that it becomes hardly soluble in water and/or an ethanohc 
solvenTor it is difficult to be removed from hair upon hair washing. The amount of the monomer can be selectee I aT wffl 
according to the uses with the upper limit of 84.9% by weight. The hydrophobic unsaturated monomer ,s preferably 
used in an amount of 40 to 84.5% by weight when the polymer is used as a hair-settmg polymer and 0 to 69.5 Yo by 
weight when the polymer is used as a hair-conditioning polymer. 

When a bifunctional unsaturated monomer such as ethy.eneglycol di(meth)acrylate, allyl (meth)acrylate « used, 
40 it is preferably used in an amount of 2% by weight or less to the total monomer weight. 

Formation of copolymer 

The unsaturated monomers can be copolymerized by well-known radical polymerization methods such as bulk 
as oolvmerization, solution polymerization, suspension polymerization, emulsion polymerization. 

* fS Polymerization method is a solution polymerization method, which is conducted by a P^°™P"S 
dissolving monomers in a solvent, adding a polymerization initiator and stirring under heating the mixture under the 

""ThTsolveT'is preferably water and an alcohol such as methanol, ethanol, isopropanol ethyleneglycol and butyl- 
50 cellosolve These solvents can be used in combination. The polymerization initiator is preferably a peroxide such as 
benzoyl peroxide, lauroyl peroxide and an azo compound such as azobisisobutyron.tr.le or the like 

The monomers concerned are usualfy used in such a way that all of them ,n types and 
polymerization at once from the initiation of polymerization, but alternatively they can be used m such a way ^atsome 
oTthem in types and/or amounts are added to polymerization separately. The solvent is preferably used in such an 
55 amoum thauhe copolymer solution obtained has a po.ymer concentration of 10 to 65% by weight. The amount of the 
monolrs charged may be determined in consideration of factors such as the copolymenzabilrty or the conversion so 
that the copolymer obtained has a predetermined composition. It goes without saying that the monomers charged has 
the same composition as that of the copolymer in the case of the conversion of 100%. 
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The molecular weight of the copolymer can be decided at will by appropriately selecting me polymerization ^con- 
ditions such as polymenzation temperature, the kinds and amounts of polymerization Mn.t.atons 
amounts of solvent used, the chain transfer agents when used. In general, the copolymers obta.ned have preferably 
the molecular weight in the range of 1 .000 to 500.000. 

The copolymer can be obtained as a solid by removing the solvent from a copolymer soluton. or th esohd thus 
obtained can be diluted with any solvents to obtain a copolymer solution. wh.ch are used tor further appl.cat.ons. The 
copolymers thus obtained and the solutions may be used in admixture of the two or more. 

[II] Use of the polymer/hair-care products 

The copolymer thus obtained is preferably used as a polymer suitable for hair-care products in an amountof 0 1 
to 1 0% by weight in well-known compositions such as shampoos, rinses, hair treatment products, ha.r sett.ng products, 
cold permanent wave lotions. The hair^are products into which the copolymer is incorporated may be of any forms 
such asTqiSd. cream, emulsion, gel. It may also be used in combination with wel.-known conventual naturally occur- 
is ring polymers, modified products of naturally occurring polymers or synthet.c polymers. 

Hair-care products in which the copolymer in accordance with the present invention .s used .nclude ha r sett.ng 
compositions tor setting hair in desired hair sty.e such as aerosol hair sprays, pump hair sprays, foaming type ha 
sprays, hair mists, hair setting lotions, hair styling gels, hair liquids, hair creams, ha, oils, and those for prov ding ha. 
wrth softness, gloss, smooth combing, recovery from damage, manageability such as shampoos, nnses, hairtreatment 

20 lotions, cold permanent wave lotions. 

More particularly, typical examples of hair-care products in which the copolymers .n accordance wrth the present 

invention are incorporated are as follows. 
(1) Hair-care products for hair setting: 

Hair-care products for hair setting include those in which water and/or an alcohol e.g. ethanol or isoporpanol is 
used as a solvent known in the art such as aerosol hair spray, pump hair spray, foaming type hair spray, ha.r m.st. hair- 
setting lotion, hair-styling gel, hair liquid, hair cream, hair oil. „ r ,„ t5 ,i 
The copolymers in accordance with the present invention are used in these ha.r<are poroducts as a part.al or total 
substitute for or in combination with anionic, nonionfc. cationic and amphoteric polymers and polysiloxane polymers 

conventionally used in these hair-care products. . 

The copolymers in accordance with the present invention can also be used .n ha.r-care products .n comb.nat.on 
with oils or fats, humectants. solubilizing agents, emulsifiers. thickeners, germicides, perfumes convenfonally used m 

ha,f Forlhes? Ses. it is preferable that the copolymer comprises a unit of the hydrophilic monomer (a) in 15 to 59^5% 
by weight, a unit of the monomer comprising a polysiloxane group (b) in 0.5 to 45% by weight, and a un.t of the hydro- 
phobic monomer (c) in 40 to 84.5% by weight. . . 

When the ionic natures of the hydrophilic monomer (a) are nonionic. anionic, amphotenc .n that the monomer has 
cationic and anionic natures in its molecule, or amphoteric in that a cationic monomer and an amorce " 
admixture, it is preferable that a unit of the copolymer comprises the hydroph.l.c monomer (a) .n 20 to 59.5 /«, by weight 
a unit of the monomer comprising a polysiloxane group (b) in 0.5 to 40% by we.ght. and a unrt of the hydrophob.c 
monomer (c) in 40 to 79.5% by weight . „ Q llr , H ^, h£lh „ Hr „ nhilir 

When the hydrophilic monomer (a) is cationic, it is preferable that the copolymer compr.ses a unrt of the hydroph.hc 
monomer (a) in 15 to 54.5% by weight, a unit of the monomer comprising a poly s.loxane group (b) .n 0.5 to 45% by 
as weight, and a unit of the hydrophobic monomer (c) in 40 to 84.5% by weight. 

When the hydrophilic monomer (a) is amphoteric in that a cationic monomer and an an.onic monomer are .n ad- 
mixture, the ratio by weight of cationic monomer units/anionic monomer units is preferably 1/9 to 9/1 
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(2) Hair-care products for hair conditioning 

Hiar-care products for hair conditioning include those in which water and/or an alcohol, e.g. ethanol or isopropanol 
is used as a solvent such as shampoos, hair rinses, cold permanent wave lotions and those ^^ te ^ an ^ r ^" 
alcohol e.g. ethanol or isopropanol. or an alcohol and/or a hydrocarbon of a bo.l.ng po.nt of 50 to 300 C such as ha.r 

55 trea when ^ha^-care products are shampoos in which the copolymers in accordance with the present invention are 
used, it is a conventional practice to use in the shampoos anionic, amphoteric or nonionc surfactants, and rt .s also 
possible to use in the shampoos foam improves, thickeners, hydrotropes, emulsifiers, condrt.on.ng aris, gerrmcides. 
perfumes. 
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■ When the hair-care products are hair-rinses in which the copolymers in accordance with the present invention are 

S^iTSSSS* thickeners, stabiiizing agents, emulsrfiers. conditioning aids, humectants. germ,c,des. 

PeriU vTen the hair-care products are hair treatment products, the copolymers in accordance with the present invention 
,o are used J ^these ha* treatment products as a partial or total substitute tor or in comb.nat.on wtth cat.on>c surtactente 
and/rcaSr P ofymers e.g. caSonic polypeptides, cationic celluloses, cationic polysi.oxanes. It » also poss.ble to 
us^n the ^tfeatment products oils and facts, amphoteric polymers, humectants. so.ub.hz.ng agents, emu.srf.ers. 

,s such thatTSophmc monomer (a) is cationic. amphoteric in that it has cationic and anion.c natures m its molecule 
rarnXSc in hat a cationic monomer and an anionic monomer are in admixture. The hydroph.hc monomers a) 
may be uTed singly or in combination, but the ratio by weight of the unrfs of a cation* 

of an anionic or amphoteric hydrophilic monomer which has anionic and cat.omc natures .n .ts molecule is 1/9 to 9/1. 
° The copo'me^ in accordance with the present invention preferably comprises a unit ^^^^S 
(a) in 30 to 99.5% by weight, a unit of the monomer comprising a polysiloxane group b) .n 0.5 to 70% by ^we.gh t _ and 
LuioTthe hydrophobic monomer inOto 69.5% by weight. Specrflc embodiments are d«closedm the appended cte-ms. 

[Ill] Examples 

The present invention is explained more specifically with reference to the lollowing preparat '™ "^"""J 
formulation examples without limit thereto. The parts and percentages in the preparat.on ^^^'^^ 
by weigM The parts and percentages in the formulation examples are represented by we.ght on the bas* of eff ectrve 
components. 

30 Preparation Example 1 

in a five-neck flask equipped with a reflux condenser, a dropping funnel, a thermometer, a glass tube for nitrogen 
subst tutton and a stirrer are charged 70 parts of dimethylaminoethyl methacry.ate, 25 parts of N^ylPyrro dona. 5 
parts oi polysiloxane FM0721 and 150 parts of anhydrous ethanol. A 0.6 part amount of ^s.sobutyronrtr.le .s ^ 
to the mSrture and the polymerization is carried out lor 8 hours by heating under reflux at 80»C under a nrtrogens ream. 

NeTa 50% solution in anhydrous alcohol of propanesultone which is equimo.ar to the ^methy.ammoethyH ™th- 
acrvrate is added dropwise from a dropping tunnel into the five-neck flask and heated under reflux at 80'C for further 
6 hou* nde?a nrfrogen stream in ord'e'r to conduct amphotercation reaction. The P°lymeMhus obtejned .s referred 
to as -P-1'. In an actual practice, the polymer thus obtained had an average molecular we.ght of 170,000. 

40 

Preparation Example 2 

in a five-neck flask similar to that in Preparation Example 1 are charged 30 parts of ^rnethylaminoethyl methacr- 
vlate 70 earls of polysiloxane FM0711 and 200 parts of anhydrous ethanol. One part of azobis.sobutyronrtr.le .s added 
<5 to me S and *e polymerization is carried out for 6 hours by heating under reflux at 80- C under a nrtrogen stream, 
the mocture a p y ^ ^ suttone whjch js equjmolar t the ^ejylam,^ 

acryla* is added dropwise from a dropping funnel into the five-neck flask and heated "Reflux _at 80 C under a 
nrtrcgen stream in order to conduct cationization reaction for further 6 hours. The pofymer thus obte.ned ,s referred to 
as -P-2". In an actual practice, the polymer obtained had an average molecular we.ght of 25.000. 

so 

Preparation Example 3 

,n a five-neck flask similar to that in Preparation Example 1 are charged 85 parts of *^torfn^n«W 
ylate 11 parts of lauryl methacrylate. 3 parts of polysiloxane FM0725, 1 part of polys.loxane ^fj™* 6 ? parts o 
ss annvd ous ethanol and the mixture is heated under reflux al 80»C under a nitrogen stream. A solut.on of 0.6 part of 
Sbfs soLConS ile in 33 parts of ethanol is added to a five-neck flask by dropping from a dropp.ng funnel over a 
?e £ T 3 hours Next 0.3 part of azobisisobutyronitrile was added to the mbrture. and the polymer.zat.on * earned 
out for further 6 hours by heating under reflux at 8VC under a nitrogen stream. 
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Next a 40% so.ution in anhydrous ethanol of an aminomelhylpropanol neutralization product fj^"""** 
acid vSn is equimolar to the dimethylaminoethy. methacrylate is added dropw.se from a 

neScTask and heated under reflux at 80'C for further 6 hours under a nitrogen stream ,n order to conduct amphoter- 

'^ThrShanol is removed by heating while pure water is added by from a dropping funnel to the five-neck flask so 
as ^££Z£S£& the polymer. "Fhe polymer thus obtained is referred to as -P-3'. In an actual pract.ce 
the polymer obtained had an average molecular weight of 300,000. 

Preparation Example 4 

l„ a five-neck flask similar to that in Preparation Examp.e 1 are charged 40 parts of am ^^^^^ 
ylate. 35 parts of t-butyl methacry.ate, 24 parts of tridecyl methacrylate, 1 part of polys.loxane FM0721 anc 1 150 i parts 
of anhydrous ethanol 0.6 part of azobisisobutyronitrile is added, and the polymer.zat.on .s carr.ed out for 8 hours by 
heatino under reflux at B0°C under a nitrogen stream. — . . 

NeTa 40% solution in anhydrous ethanol of a potassium hydroxide neutralisation product of r™ochk»c^ 
acid Xh is equimolar to the dimethylaminoethy. methacrylate is added dropw.se from a dropp.ng unnel.nto the five- 
neckTask and heated under reflux at 80'C for further 12 hours under a nitrogen stream .n order to conduct ampho- 

teriZ S rpended 0 materia.s (potassium ch.oride) are removed by pressurized filtration from the viscous suspension thus 

20 ° bta Th e e d filtrate is passed through a column in which a cation exchange resin ("Dl A.ON PK-220", of which system has 
been LbSed by anhydrous ethanol after regeneration) has been packed and is passed ^ough a cdumn , i 
an anion exchange resin CDIAION PA-416'. of which system has been substituted by anhydrous ethanol alter ^egen- 
eraflon) has been packed The polymer thus obtained is referred to as "M". In an actual pract.ce. the polymer obta.ned 

25 had an average molecular weight of 60,000. 

Preparation Example 5 

In a five-neck flask similar to that in Preparation Example 1 are charged 70 parts of ^inylpyrrolidone 30 parts 
of polysiloxane FM0721 and 100 parts of anhydrous ethanol. and 0.6 part ot azob.s.sobutyronrtr.le ,s added to the 
mixture. The polymerization is carried out lor B hours by healing under reflux at 80°C under £ , nitrogen 

The polymer thus obtained is referred to as -P-5'. In an actual practice, the polymer obta.ned had an average 
molecular weight of 150,000. 

35 Preparation Example 6 

in a five-neck flask similar to that in Preparation Example 1 are charged 15 parts of acrylic acid. 5 pate > of math- 
acrvHc acid 10 parts of methyl acrylate. 40 parts of butyl methacrylate. 25 parts of lauryl methacrylate. 5 parts of 
SlxaneFMS?2 : ? and 150 parts of anhydrous ethanol. 0.6 part otbenzoy. peroxide is added, and the polymer^at.on 

40 is carried out for 6 hours by heating under reflux at 80"C under a nrtrogen stream. Q „iH 
Next, a 50% solution in anhydrous ethanol ot triethanolamine which corresponds to 85% motor amount of he aod 
is added dropwise under cooling from a dropping funnel into the five-neck flask. The pofymer hus obta.ned .s referred 
to as "P-4-. In an actual practice, the polymer obtained had an average molecular weight of 120.000. 

4S Preparation Example 7 

,n a five-neck flask simifcr to that in Prepara.ton Example 1 are charged 45 parts of «^!^^!!To% 
methyl methacrylate. 30 parts ot iso-butyl methacrylate. 15 parts of palmrtyl methacrylate and 150 parts of to uene_ 0.6 
part of "enzoy.^eroxide fe added, and the polymerization is carried out for 6 hours by 35 heat.ng under reflux at 80»C 

60 "'rxTTTrtXTy'ltrimethylammonium ch.oride is added, and 5 parts of pofysi.oxane FM-0521 is added dropwise 
from a dropping funnel into the five-neck flask in order to conduct addition reaction by heafing under reflux at 80'C for 

6 t l^*\T5ZZ£L obtained is removed by evaporation by heating to g.e a precursor po.ymer as a 
ss solid The polymer is dissolved in a 5% water-containing ethanol so that it has a concentrate ot 40 A. 

Ne* a 5 6% solution in ethanol (containing 5% of water) of aminomethy.propano. wh.ch corresponds to 85% molar 
amount of the residual acid is addeddropwise underc^lingfromadroppingfunnelinto^ 

thTobtained is referred to as 'P-7V In an actual practice, the polymer obtained had an average molecular we.ghtof 
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90,000. 

Formulation Example 1 



A shampoo composition having the following formulation was prepared. 



Sodium poiyoxyethylenelauryl sulfate (3EO) 


16% 


Lauroyl diethanolamide 


2% 


-p-r 


1.5% 


Perfume 


0.2% 


Preservative 


0.1% 


Coloring matter 


trace 


Pure water 


balance 




100% 



When the composition was used for shampoos, hair after washing was combed smoothly, and the ha.r after dry.ng 
had an excellent gloss and brilliance and a smooth feeling so that the hair was combed smoothly. 
With repeated shampooings, adverse effects such as tackiness were not observed. 

Formulation Example 2 

A shampoo composition having the following formulation was prepared. 
Sodium poiyoxyethylenelauryl sulfate (3EO) 10% 



30 



35 



40 



SO 



ss 



8% 
2% 

1.5% 
balance 
100% 

When the composition was used for shampoos, excellent effects as in Formulation Example 1 were obtained. 



Sodium lauryl sulfate 
Lauroyl diethanolamide 
"P-3" 

Pure water 



Formulation Examole 3 

A shampoo composition having the following formulation was prepared. 



Coconut oil fatty acid dimethylaminosulfobetaine 
Sodium poiyoxyethylenelauryl sulfate (3EO) 
■P-5 1 

Pure water 



10% 
5% 
0.5% 
balance 
100% 



When the composition was used for shampoos, excellent effects as in Example 1 was obtained. 
Formulation Example 4 

A rinse composition having the following formulation was prepared. 



Stearyltrimethylammonium chloride 


1.5% 


Cetanol 


2% 


■P-2" 


0.2% 



10 
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(continued) 



Perfume 
Pure water 



0.2% 
balance 
100% 



When the composition was used for a rinse, hair after rinsing was combed smoothly, and the hair after drying had 
an excellent gloss and brilliance and a smooth feeling so that the hair was combed smoothly. 
With repeated rinsings, adverse effects such as tackiness were not observed. 



Formulation Example 5 

A hair oil composition having the following formulation was prepared. 
is octamethylcyclotetrasiloxane 



40% 



20 



30 



35 



«p_2" 

Anhydrous ethanol 



8% 

balance 
100% 



When the composition was used for a rinse, hair after rinsing was combed smoothly, and the hair after drying had 
an excellent gloss and brilliance and a smooth feeling so that the hair was combed smoothly When the ha.r oil cam- 
2S p^S was applied to hair and the hair was washed in repeated cycle, adverse effects such as tackiness or devel- 
opment of a feeling of physical disorder due to its accumulation were not observed. 

Formulation Example 6 

A diluted polymer solution of the following formulation was charged in a spraying can, which were then charged 
with a liquefied petroleum gas to prepare a hair spray composition. 



A diluted polymer solution 


■P-2" 


4 parts 


Anhydrous ethanol 


balance 




65 parts 



40 



45 



50 



55 



Liquefied petroleum gas 




(3 kg/cm 2 G, 20°C) 


35 parts 



When the composition was used by spraying it onto hair, it afforded the ha.r an excellent capabilrty 
as well as an excellent gloss and brilliance and a smooth teeling. When the ha, oil composrt.on ^ app 'ed to ha^ 
and the hair was washed in repeated cycle, adverse effects such as tackiness or a feehng of phys.cal d.sorder due to 
its accumulation were not observed. 

Formulation Example 7 

In the same manner as in Formulation Example 6, a hair spray composition was prepared. 



A diluted polymer solution 




■P-6- 

Anhydrous ethanol 


3 parts 
balance 


70 parts 
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10 



15 



20 



Liquefied petroleum gas 




(3 kg/cm 2 G, 20°C) 


30 parts 



When the composition was used by spraying it onto hair, an excellent eHect like the Example 6 was obtained. 
Formulation Example 8 

In the same manner as in Formulation Example 6. a foaming aerosol composition was prepared. 



A diluted polymer solution 




■P-4" 

YUKAFOMER AM-75R 205S* 
Polyoxyethylene cetyl ether (10EO) 
Polyoxyethylene cetyl ether (2EO) 
Pure water 


2 parts 
2 parts 
0.3 parts 
0.1 parts 
balance 
B8 parts 

ciallv available from MITSUBISHI PETROCHEMI- 



CAL CO., LTD. 



25 



30 



35 



Liquefied petroleum gas 




(3 kg/cm* G, 20°C) 


12 parts 



When the composition was used by applying it to hair, an excellent effect like the Formulation Example 6 was 
obtained. 

Formulation Example 9 

A hair set lotion composition having the following lormulation was prepared. 



■P-4' 


3% 


Pure water 


60% 


Anhydrous ethanol 


balance 


100% 



40 When the composition was used by spraying it onto hair, an excellent effect like the Formulation Example 6 was 

obtained. 



Claims 



45 



50 



1. Use in a hair-care product of a copolymer comprising (a) a unit of a hydroph.l.c ethylemcally unsaturat ed monomer 
in a quantity of 15 to 99.9% by weight; (b) a unit of an ethylenically unsaturated monomer havmg a polys.loxane 
group in a quantity of 0.1 to 85% by weight; and (c) a untt of a hydrophobic ethy.enica.ly unsaturated monomer ,n 
a quantity ol 0 to 84.9% by weight. 

2 Use in a hair-care product according to claim 1 . wherein the ethylenically unsaturated monomer having a polysi- 
loxane group (b) comprises one or more of the monomers represented by the formula (I). 
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(I) 

i 

wherein D, R„ Rg, m and n have the following meanings, respectively: 

,o D = an unsaturated group having radical polymerizability selected from the group consisting of a vinyl group 

a vinylalkylene group, a vinylhydroxya.kylene group, an acryloyloxyalky.ene group a methacryloytoxyalkylene 
group- an acryloyloxyhydroxyalkylene group and a methacryloyloxyhydroxyalkylene group. 
R = a hydrogen atom, a phenyl group, an alky, group having 1 to 10 carbon atoms, a po.yalky.ene group a 
polyoxyalkylene group of which end has been substituted by an ether or ester group, a polyalkylenepolyanmne 

is group, a fatty acid group or a polysiloxane group, respectively, 

L = a hydrogen atom, a phenyl group, an a.kyl group having 1 to 10 carbon atoms, a polyalkylene group a 
polyoxyalkylene group of which end has been substituted by an ether or ester group, a polyalkylenepolyamm 
gS rStty add group or a po.ysiloxane group, or an unsaturated group nav^rad«ah ^™«^ 
selected from the group consisting of a vinyl group, a vinylalkylene group, a vnylhydroxyalkylene group, an 

20 acryloyloxyalkylene group or a methacryloytoxyalkylene group; 

m = an integer from 4 to 1 50; and 

n = an integer from 0 to 150. wherein the sum of m and n is within 150. 

3. Use in a hair-care product according to claim 1 . wherein the ethylenically unsaturated monomer having ia ^ polysi- 
25 loxane group (b) comprises one or a mixture of the two or mor.e of the monomers represented by the formulae (II) 

to (IV): 



T 3 



30 



ch 2 =c R 5 R 5 R 5 

COOR 4 Si-(OSi) p -OSi-R 5 

R s R 5 R S 



(ID 



35 R - R 5 

R 3 I 



40 



CH 2 =C R 5 R 5 «5 f CH 2 

COOR 4 Si- (OSi ) p -OSi-R 5 'R 4 OOC < "I > 



R 5 R 5 R 5 



R 5 R 5 R 5 R 5 

CH 2 =CH-Si-(OSi) p -(OSi) q -OSi-CH=CH 2 (IV) 



SO 



R 5 ^5 R 5 R 5 

wherein R 3 to R 5 , p and q have the lollowing meanings independently of each other between the formulae: 



R 3 = a hydrogen atom or a methyl group; 
R 4 = an alkylene group having 1 to 4 carbon atoms; 
55 R 5 = an alkyl group having 1 to 10 carbon atoms or a phenyl group; 

p = an integer of 1 or more; and 

q = an integer of 1 or more, wherein the sum of p and q are within 150. 
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4. use in a hair^are product according to claim 1, wherein the hydrophilic unsaturated monomer (a) comprises a 
nonionic unsaturated monomer 

5. Use in a hair-care product according to claim 1 , wherein the hydrophilic monomer (a) comprises an anionic un- 
5 saturated monomer. 

6. Use in a hair-care product according to claim 1 . wherein the hydrophilic monomer (a) comprises a cationic unsatu- 
rated monomer. 

10 7 Use in a hair-care product according to claim 1 , wherein the hydrophilic unsaturated monomer (a) comprises an 
amphoteric unsaturated monomer in that the monomer has an anionic nature and a cationic nature in its molecule. 

8 Use in a hair-care product according to claim 1 , wherein the hydrophilic unsaturated monomer (a) comprises a 
mixture of at least two of monomers consisting of a nonionic unsaturated monomer, an anionic unsaturated mon- 
rs omer. a cationic unsaturated monomer, and an amphoteric unsaturated monomer in that the monomer has an 

anionic nature and a cationic nature in its molecule. 

8 Use in a hair-care product according to claim 1 . wherein the copolymer comprises (a) a unit of a hydrophilic un- 
saturated monomer selected from the group consisting of a nonionic monomer, an anionic monomer, an amphoteric 
zo monomer in that the monomer has an anionic nature and a cationic nature in its molecule, and a mixture thereof. 

in a quantity of 20 to 59.5% by weight; (b) a unit of an unsaturated monomer having a polysiloxance group in a 
quantity of 0.5 to 40% by weight; and (c) a unit of a hydrophobic unsaturated monomer, in a quantity of 40 to 79.5 A> 
by weight, the polymer being suitable for use in hair-setting. 

zs 1 0 Use in a hair-care product according to claim 1 . wherein the copolymer comprises (a) a unit of a hydrophilic mon- 
omer which is a mixture of a cationic unsaturated monomer and an anionic unsaturated monomer, the weight ratio 
of the cationic monomer to the anionic monomer being 1/9 to 9/1 . in a quantity of 20 to 59.5% by weight, (b) a unit 
of the unsaturated monomer having a polysiloxane group, in a quantity of 0.5 to 40% by weight; and (c) a unit of 
a hydrophobic unsaturated monomer, in a quantity of 40 to 79.5% by weight, the polymer being suitable for hair 

so setting. 

11 Use in a hair-care product according to claim 1 . wherein the copolymer comprises (a) a unit of a hydrophilic un- 
' saturated monomer which is cationic. in a quantity of 15 to 54.5% by weight; (b) a unit of an unsaturated monomer 

having a polysiloxane group, in a quantity of 0.5 to 45% by weight; and (c) a unit of a hydrophobic unsaturated 
as monomer, in a quantity of 40 to 84.5% by weight, the polymer being suitable for hair setting. 

12 Use in a hair-care product according to claim 1, wherein the copolymer comprises (a) a unit of a hydrophilic un- 
' saturated monomer, in a quantity of 15 to 99.5% by weight, (b) a unit of an unsaturated monomer having a polysi- 
loxane group, in a quantity of 0.5 to 20% by weight and (c) a unit of a hydrophobic unsaturated monomer, in a 

ao quantity of 0 to 84.5% by weight. 

13 Use in a hair-care product according to claim 1, wherein the copolymer comprises (a) a unit of a hydrophilic un- 
saturated monomer which is a cationic monomer or an amphoteric monomer in that the monomer has an anionic 
nature and a cationic nature in its molecule, in a quantity of 30 to 99.5% by weight; (b) a unit of an unsaturated 

as monomer having a polysiloxane group, in a quantity of 0.5 to 70% by weight; and (c) a unrt of a hydrophobic 

unsaturated monomer, in a quantrty of 0 to 69.5% by weight, the polymer being suitable for hair conditioning. 

14 Use in a hair-care product according to claim 1 , wherein the copolymer comprises (a) a unit of a hydrophilic mon- 
' omer which is a combination of a cationic monomer and an anionic monomer or which is a combination of a cationic 

so monomer and an amphoteric monomer in that the monomer has an anionic nature and a cationic nature in its 

molecule, the weight ratio of the cationic monomer to the anionic monomer or to the amphoteric monomer being 
1/9 to 9/1 in a quantity of 30 to 99.5% by weight; (b) a unit of an unsaturated monomer having a polysiloxane 
group, in a quantity of 0.5 to 70% by weight; and (c) a unit of hydrophobic unsaturated monomer, in a quantity of 
0 to 69.5% by weight, the polymer being suitable for hair conditioning. 

16 A hair-care product comprising a copolymer comprising (a) a unit of a hydrophilic ethylenically unsaturated mon- 
omer in a quantity of 15 to 99.9% by weight; (b) a unit of an ethylenically unsaturated monomer hav.ng a polysi- 
loxane group in a quantity of 0.1 to 85% by weight, and (c) a unit of an hydrophobic ethylenically unsaturated 
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monomer in a quantity ot 0 to 84.9% by weight, which copolymer is dissolved in water and/or an alcohol in a 

concentration of 0.5 to 10% by weight. 
16 A hair-care product according to claim 15, comprising the copolymer dissolved in a concentration of 0.5 to 10% 
%w^ 

Patentanspruche 



io 1. 



15 



20 



Verwendung eines Copolymeren, das (a) eine Einheitaus einem hydroph,.en ethylenart.g ^e^msnMon^- 
ren in einer Menge von 15 bis 99.9 Gew.%; (b) eine Einheit aus einem ethylenart.g ungesatt.gten Mo^menm. 
is eine Polysiloxangruppe hat. in einer Menge von O.l.bis 85 Gew.%; und (c) eine E.nhe.t aus e.nem hydrophoben 
S y rnaS ungesat'gter; Monomeren in einer Menge von 0 bis 84.9 Gew.% enthalt. in einem Haarpflegeprodukt. 

Verwendung in einem Haarpflegeprodukt nach Anspruch 1, wobei das ethylenartig ungesattigte Monomer. ^das 
eTnTpolysiloxangruppe hat. (b) ein Oder mehrere Monomere. die durch die Formel (I) dargeste.lt werden. enthalt 




25 



Ri K i 

worin D, R„ F^. m und n jeweils die folgenden Bedeutungen haben: 
D = 



Ri = 



R2 = 



eine ungesattigte Gruppe mit radikalischer Polymerisierbarkeit, die aus der aus emer Vinylgruppe. e.ner 
Vinylalkylengruppe. einer V.nylhydroxyalkylengruppe, einer Acryloyloxyalkylengruppe e.ner Methacry oy- 
loxyal^engruppe, einer Acryloyloxyhydroxyalky.engruppe und einer Methacryloyloxyhydroxyalkylen- 

gruppe bestehenden Gruppe ausgewahlt ist; 

jeweils ein Wasserstoffatom. eine Pheny.gruppe, eine Alkylgruppe mrt 1 b.s 10 Kohlenstoffatomen e ne 
Polyalkylengruppe, eine Polyoxyalkylengruppe. deren Ende mit einer Ether- Oder Estergruppe subst.tu.ert 
worden ist. eine Polyalkylenpolyamingruppe, eine Fettsauregruppe Oder eine Polysiloxangruppe, 
rwasserstoflatom eine Pheny.gruppe. eine Alky.gruppe mit 1 bis 10 Kohlenstoflatomen. e.ne Polyalky- 
lengruppe. eine Polyoxyalkylengruppe, deren Ende mit einer Ether- oder Estergruppe substrtu.ert worden 
ist. eine Polyalkylenpolyamingruppe. eine Fettsauregruppe oder eine Polysiloxangruppe oder erne unge- 
sanigte Gruppe mit radikalischer Polymerisierbarkeit, die aus der aus emer V.nylgruppe. e ner V.nytolky- 
lengruppe, einer V.nylhydroxyalkylengruppe. einer Acryloyloxyalkylengruppe oder e.ner Methacryloyk* 
40 xyalkylengruppe bestehenden Gruppe ausgewahlt ist; 

m= eine ganze Zahl zwischen 4 und 150; und 

n = eine ganze Zahl zwischen 0 und 150. wobei die Summe aus m und n im 2ahlenbere«h b* 150 l.egt. 

3 Verwendung in einem Haarpflegeprodukt nach Anspruch 1 . wobei das ethylenartig ungesattigte Monomer das 
4S eine Polysiloxangruppe hat. (b), eine Monomer oder ein Gemisch aus zwei oder mehreren Monomeren. das (d.e) 

durch die Formeln (II) bis (IV) dargestellt wird (werden), enthalt: 

I 3 

so CH 2 =C R 5 *5 ?5 

I I I I 

COOR 4 Si-(OSi) p -OSi-R 5 < I3:) 

*s Rs Rs 
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r I 5 

cooR 4 si- (osi) p-osi-Rs-^ooc 

II I 

R s R 5 Rs 

V i 5 i 5 1 5 

CH 2 =CH-Si- (OSi) p - (OSi) q -OSi-CH=CH 2 ( IV) 

R 5 R5 R 5 R 5 

worin R 3 bis R 6 , p und q unabhangig voneinander in den einzelnen Formein die folgenden Bedeutungen haben: 

20 R 3 = ein Wasserstoffatom oder eine Methylgruppe; 

R4 = eine Alkylengruppe mil 1 bis 4 Kohlenstoffatomen; 

R5 = eine Alkylgruppe mit 1 bis 10 Kohlenstoffatomen oder eine Phenylgruppe; 

p = eine ganze Zahl 1 oder mehr; und 

q = eine ganze Zahl 1 oder mehr, wobei die Summe aus p und q im Zahlenbereich bis 150 liegt. 
25 • 

4. Verwendung in einem Haarpflegeprodukt nach Anspruch 1, wobei das hydrophile ungesattigte Monomer (a) em 
nichtionisches ungesattigtes Monomer umfaBt. 

5. Verwendung in einem Haarpflegeprodukt nach Anspruch 1, wobei das hydrophile Monomer (a) ein anionisches 
30 ungesattigtes Monomer umfaBt. 

6. Verwendung in einem Haarpflegeprodukt nach Anspruch 1, wobei das hydrophile Monomer (a) ein kationisches 
ungesattigtes Monomer umfaBt. 

35 7, Verwendung in einem Haarpflegeprodukt nach Anspruch 1, wobei das hydrophile ungesattigte Monomer (a) ein 
amphoteres ungesattigtes Monomer umfaBt, in dem das Monomer in seinem MolekOI eine anionische Natur und 
eine kationische Natur aufweist. 

8. Verwendung in einem Haarpflegeprodukt nach Anspruch 1, wobei das hydrophile ungesattigte Monomer (a) ein. 
40 Gemisch aus mindestens zwei Monomeren, die aus einem nicht-ionischen ungesattigten Monomeren, einem an- 

ionischen Monomeren, einem kationischen ungesattigten Monomeren und einem amphoteren ungesattigten Mo- 
nomeren, wobei dieses Monomer in seinem MolekOI eine anionische Natur und eine kationische Natur aufweist, 
bestehen, umfaBt. 

45 9. Verwendung in einem Haarpflegeprodukt nach Anspruch 1 , wobei das Copolymer (a) eine Einheit aus einem hy- 
drophilen ungesattigten Monomeren, das aus der aus einem nicht-ionischen Monomeren, einem anionischen Mo- 
nomer, einem amphoteren Monomer, das in seinem MolekOI eine anionische Natur und eine kationische Natur 
aufweist, bestehenden Gruppe ausgewahlt ist, in einer Menge von 20 bis 59,5 Gew.%; (b) eine Einheit aus einem 
ungesattigten Monomeren, das eine Polysiloxangruppe hat, in einer Menge von 0,5 bis 40 Gew.%; und (c) eine 

so Einheit aus einem hydrophoben ungesattigten Monomeren in einer Menge von 40 bis 79.5 Gew.% enthalt, und 

das Polymer zur Verwendung beim Haarfestigen geeignet ist. 

10. Verwendung eines Haarpflegeprodukt nach Anspruch 1, wobei das Copolymer (a) eine Einheit aus einem hydro- 
philen ungesattigten Monomeren, das ein Gemisch aus einem kationischen ungesattigten Monomeren und einem 
ss anionischen ungesattigten Monomeren ist, und in dem das Gewichtsverhaltnis des kationischen Monomeren zu 

dem anionischen Monomeren zwischen 1/9 und 9/1 liegt, in einer Menge von 20 bis 59,9 Gew.%; (b) eine Einheit 
aus dem ungesattigten Monomeren, das eine Polysiloxangruppe hat, in einer Menge von 0,5 bis 40 Gew.%; und 
(c) eine Einheit aus einem hydrophoben ungesattigten Monomeren in einer Menge von 40 bis 79,5 Gew.% enthalt, 
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und das Polymer zum Haarlestigen geeignet ist. 

11 Verwendung in einem Haarpflegeprodukt nach Anspruch 1 , wobei das Copolymer (a) eine Einheit aus einem hy- 
drophilen ungesattigten Monomeren, das kationische ist, in einer Menge von 15 bis 54,5 Gew.%; (b) eine Einheit 
aus einem ungesattigten Monomeren, das eine Polysiloxangruppe hat, in einer Menge von 0,5 bis 45 Gew.%; und 
(c) eine Einheit aus einem hydrophoben ungesattigten Monomeren in einer Menge von 40 bis 84,5 Gew.% enthalt, 
und das Polymer zum Haarlestigen geeignet ist. 

12 Verwendung eines Haarpflegeproduktes nach Anspruch 1, wobei das Copolymer (a) eine Einheit aus einem hy- 
' drophilen ungesattigten Monomeren in einer Menge von 15 bis 99,5 Gew%; (b) eine Einheit aus einem ungesat- 
tigten Monomeren, das eine Polysiloxangruppe hat, in einer Menge von 0,5 bis 20 Gew.%; und (c) eine Einheit 
aus einem hydrophoben ungesattigten Monomeren in einer Menge von 0 bis B4,5 Gew.% enthalt. 

13 Verwendung in einem Haarpflegeprodukt nach Anspruch 1, wobei das Copolymer (a) eine Einheit aus einem hy- 
75 drophilen ungesattigten Monomeren, das ein kationisches Monomer oder ein amphoteres Monomer, in dem das 

Monomer eine anionische Natur und eine kationische Natur in seinem Molekul aufweist, ist, in einer Menge von 
30 bis 99,5 Gew.%; (b) eine Einheit aus einem ungesattigten Monomeren, das eine Polysiloxangruppe hat, in einer 
Menge von 0,5 bis 70 Gew.%; und (c) eine Einheit aus einem hydrophoben ungesattigten Monomeren in etner 
Menge von 0 bis 69,5 Gew.% enthalt, und das Polymer zum Haarkonditionieren geeignet ist. 

20 

14. Verwendung in einem Haarpflegeprodukt nach Anspruch 1, wobei das Copolymer (a) eine Einheit aus einem ny- 
drophilen Monomeren, das eine Kombination aus einem kationischen Monomeren und einen anionischen Mono- 
meren ist oder das eine Kombination aus einem kationischen Monomeren und einem amphoteren Monomeren, 
in dem dieses Monomer eine anionische Natur und eine kationische Natur in seinem Molekul aufweist, ist, worin 

25 das Gewichtsverhattnis des kationischen Monomeren zu dem.anionischen Monomeren oder zu dem amphoteren 

Monomeren zwischen 1/9 und 9/1 liegt, in einer Menge von 30 bis 95 Gew.%; (b) eine Einheit aus einem unge- 
sattigten Monomeren, das eine Polysiloxangruppe hat, in einer Menge von 0,5 bis 70 Gew%; und (c) eine Einheit 
aus einem hydrophoben ungesattigten Monomeren in einer Menge von 0 bis 69,5 Gew.% enthalt, und das Polymer 
zur Haarkonditionierung geeignet ist. 

30 

15. Haarpflegeprodukt, das ein Copolymer enthalt, welches (a) eine Einheit aus einem hydrophilen ethylenartig un- 
gesattigten Monomeren in einer Menge von 15 bis 99,9 Gew.%; (b) eine Einheit aus einem ethylenartig ungesat- 
tigten Monomeren, das eine Polysiloxangruppe hat, in einer Menge von 0,1 bis 85 Gew.%; und (c) eine Einheit 
aus einem hydrophoben ethylenartig ungesattigten Monomeren in einer Menge von 0 bis 84,9 Gew.% umfaSt, und 

35 in dem das Copolymer in einer Konzent ration von 0,5 bis 10 Gew.% in Wasser und/oder einem Alkohol aufgelost ist. 

16. Haarpflegeprodukt nach Anspruch 15, das das Copolymer, das in einer Konzentration von 0,5 bis 10 Gew.% in 
einem Kohlenwasserstoff mit einer Siedetemperatur zwischen 50 und 300°C oder in einem Gemisch des Kohien- 
wasserstoffs mit einem Alkohol aufgelost ist, enthalt. 
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Re vend i cations 

1 Utilisation, dans un produit pour les soins des cheveux, d'un copolymere comprenant (a) un motif d'un monomere 
45 hydrophile a insaturation ethylenique en une quantite de 15 a 99,9 % en poids ; (b) un motif d'un monomere a 

insaturation ethylenique ayant un groupe polysiloxane, en une quantite de 0,1 a 85 % en poids ; et (c) un motif 
d'un monomere hydrophobe a insaturation ethylenique en une quantite de 0 a 84,9 % en poids. 

2. Utilisation, dans un produit pour les soins des cheveux selon la revendication 1, dans laquelle le monomere a 
50 insaturation ethylenique ayant un groupe polysiloxane (b) comprend un ou plusieurs des monomeres representes 

par la formule (I) : 

V V v 

55 D Si r-OSi /m ; OSi-T^-R 2 (I) 

*i *i R l 
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dans laquelle D, . m et n ont respectivement les significations suivantes : 

D est un croupe insature pouvant etre polymerise par polymerisation radicalaire, choisi parmi I'ensemble com- 
orenanne araupe vinyle les groupes vinyla.kylene. les groupes vinylhydroxyalkylene, les groupes acryloy- 
P ^LTZ y™£s methai.oyloia.ky.ene. .es groupes acry.oy.oxyhydroxya.ky.ene et le groupes 

9-pe phenyle, un groupe alkyle ayant de 1 a 10 atomes de carbone un 
Jou P e £53** un groupe pofyoxyalkylenedont rextremite a ete remplacee par un groupe ether ou ester, 
un groupe polya.kylenepolyamine. un groupe acide gras ou un groupe polys.loxan e > respect.ve .ment 
R. est un atoms d'hydrogene. un groupe phenyle, un groupe alkyle ayant de 1 a 10 atomes 
gToupe po.yalky.6ne; un groupe polyoxya.ky.ene dont I'extremite a ete remptecee par un 9^ «^ 
un groupe polyalkylenepolyamine, un groupe acide gras ou un groupe polys.loxane. ou encore un groupe 
insature porymerisable par polymerisation radicalaire. choisi parmi I'ensemble comprenant le groupe v.nyle. 
irgroupesvTnyla.ky.ene. les groupes viny.hydroxya.ky.ene, les groupes acryloy.oxya.kylene et les groupes 
methacryloyloxyalkylfene ; 

m est un entier de 4 a 150; et . 

n est un entier de 0 a 150. la somme de m et de n etant inferieure ou egale a 150. 

Utilisation, dans un produit pour les soins des cheveux selon la revendication 1, ou le monomere ^"saturation 
6tSSe ayant un groupe polysiloxane (b) comprend run des monomeres ou un melange tfau mo.ns deux des 
monomeres representee par les lormules (II) a (IV) : 

*3 



cH 2 »q * s R s R s 

COO?. 4 £i - (OSi ) p -OSi-R 5 
R s R 5 R 5 



R 3 R 5 



(ID 



I 



CH 2 = C * 5 *5 R 5 f CH 2 

COOR 4 Si-(OSi) p -OSi-R 5 -R,OOC (I"> 

R 5 R 5 R s 



J, R s R s {*» 
CH 2 =CK-Si-(OSi) p -(OSi) q -OSi-CH=CE 2 (IV) 

R 5 R 5 R s R 5 

dans lesquelies R 3 a R s> p et q ont les significations suivantes, independamment les uns des autres entre 
les differentes formules : 

R 3 est un atome d'hydrogene ou un groupe methyle ; 

R, est un groupe alkyl&ne ayant de 1 a 4 atomes de carbone ; 

R s est un groupe alkyle ayant de 1 a 10 atomes de carbone ou un groupe phenyle ; 

p est un entier valant 1 ou plus ; et 

q est un entier valant 1 ou plus, la somme de p et de q etant mleneure ou egale a 150. 

Utilisation dans un produit pour les soins des cheveux selon la revendication 1. dans laquelle le monomere a 
insaturation hydrophile (a) comprend un monomere insature nonionique. 
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.5. Utilisation dans un produit pour les soins des cheveux selon la revendication 1. dans laquelle le monomere hy- 
drophile (a) comprend un monomere insature anionique. 

6. Utilisation dans un produit pour les soins des cheveux selon la revendication 1 , dans laquelle le monomere hy- 
drophile (a) comprend un monomere insature cationique. 

7 Utilisation dans un produit pour les soins des cheveux selon la revendication 1 , dans laquelle le monomere insature 
hydrophile (a) comprend un monomere insature amphotere, en ce sens que le monomere a dans sa molecule une 
nature anionique et une nature cationique. 

8 Utilisation dans un produit pour les soins des cheveux selon la revendication 1 , dans laquelle le monomere insature 
hydrophile (a) comprend un melange d'au moins deux monomeres, constitue d'un monomere insature nonionique, 
d'un monomere insature anionique, d'un monomere insature cationique et d'un monomere insature amphotere, 
en ce sens que le monomere a une nature anionique et une nature cationique dans sa molecule. 

9 Utilisation dans un produit pour les soins des cheveux selon la revendication 1 , dans laquelle le copolymere com- 
prend (a) un motif d'un monomere insature hydrophile choisi parmi I'ensemble comprenant les monomeres nomo- 
niques les monomeres anioniques, les monomeres amphotere en ce sens que les monomeres ont dans leur 
molecule une nature anionique et une nature cationique, et leurs melanges, en une quantrte de 20 a 59,5 k en 
poids ■ (b) un motif d'un monomere insature ayant un groupe polysiloxane, en une quantrte de 0,5 a 40 % en poids ; 
et (c) un motif d'un monomere insature hydrophobe, en une quantite de 40 a 79,5 % en poids, le polymere con- 
venant a une utilisation dans une mise en pli. 

10 Utilisation dans un produit pour les soins des cheveux selon la revendication 1 , dans laquelle le copolymere com- 
2S prend (a) un motif d'un monomere hydrophile qui est un melange d'un monomere insature cationique et d'un 

monomere insature anionique, le rapport ponderal du monomere cationique au monomere anionique, etant de 1/9 
a 9/1 en une quantite de 20 a 59,5 % en poids, (b) un motif du monomere insature ayant un groupe polysiloxane, 
en une quantite de 0,5 a 40 % en poids ; et (c) un motif d'un monomere insature hydrophobe, en une quantrte de 
40 a 79.5 % en poids, le polymere convenant a une mise en pli. 

30 

11 Utilisation dans un produit pour les soins des cheveux selon la revendication 1 , dans laquelle le copolymere com- 
prend (a) un motif d'un monomere insature hydrophile qui est cationique, en une quantite de 15 a 54,5 % en poids, 

(b) un motif d'un monomere insature ayant un groupe polysiloxane, en une quantite de 0,5 a 45 % en poids ; et 

(c) un motif d'un monomere insature hydrophobe, en une quantite de 40 a 84,5 % en poids, le polymere convenant 
35 a une mise en pli. 

12 Utilisation dans un produit pour les soins des cheveux selon la revendication 1 , dans laquelle le copolymere com- 
" prend (a) un motif d'un monomere insature hydrophile. en une quantite de 15 a 99,5 % en poids, (b) un motif d'un 

monomere insature ayant un groupe polysiloxane, en une quantite de 0,5 a 20 % en poids ; et (c) un motif d un 
40 monomere insature hydrophobe, en une quantite de 0 a 84,5 % en poids. 

13 Utilisation dans un produit pour les soins des cheveux selon la revendication 1 . dans laquelle le copolymere com- 
prend (a) un motif d'un monomere insature hydrophile qui est un monomere cationique ou un monomere amphotere 
en ce sens que le monomere a dans sa molecule une nature anionique et une nature cationique, en une quantite 

45 de 30 a 99 5 % en poids ; (b) un motif d'un monomere insature ayant un groupe polysiloxane, en une quantite de 

0,5 a 70 %'en poids ; et (c) un motif d'un monomere insature hydrophobe, en une quantite de 0 a 69,5 % en poids, 
le polymere convenant au conditionnement des cheveux. 

14 Utilisation dans un produit pour les soins des cheveux selon la revendication 1 , dans laquelle le copolymere com- 
50 prend (a) un motif d'un monomere hydrophile qui est une combinaison d'un monomere cationique et d'un mono- 
mere anionique, ou qui est une combinaison d'un monomere cationique et d'un monomere amphotere, en ce sens 
que le monomere a dans sa molecule une nature anionique et une nature cationique, le rapport ponderal du 
monomere cationique au monomere anionique ou au monomere amphotere etant de 1/9 a 9/1, en une quantite 
de 30 a 99,5 % en poids, (b) un motif d'un monomere insature ayant un groupe polysiloxane, en une quantite de 

55 0,5 a 70 % en poids ; et (c) un motif d'un monomere insature hydrophobe, en une quantite de 0 a 69,5 % en poids, 

le polymere convenant au conditionnement des cheveux. 

1 5. Produit pour les soins des cheveux, comprenant un copolymere comprenant (a) un motif rfun monomere hydrophile 
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«..~r*»i4A H 0 iciQQQ%pn ooids • lb) un motif d'un monomere a insaturation 

de I'eau et/ou dans un alcool a une concentration de 0,5 a 10 % en poids. 

16 Produit pour les soine des cheveux selon la revendication 15, comprenant le copolymere dissousj une wncen- 
E2T«C?i? "i en poids dans un hydrocarbure ayant une temperature d'ebullition de 50 a 300-C, ou dans 
un melange de Phydrocarbure avec un alcool. 
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